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METHOD FOR IMPROVING 
PERFORMANCES OF A MOBILE 

RADIOCOMMUNICATION SYSTEM USING 
POWER CONTROL 

BACKGROUND OF THE INVENTION 

The present invention is generally concerned With mobile 
radiocommunication systems. 

The present invention is more particularly concerned With 
poWer control used in such systems to improve perfor 
mances (in terms of quality of service, of capacity, . . .etc.). 

The present invention is in particular applicable to mobile 
radiocommunication systems of CDMA (“Code Division 
Multiple Access”) type. In particular, the present invention 
is applicable to UMTS (“Universal Mobile Telecommuni 
cation Systems”). 

One type of poWer control Which is used in CDMA 
systems is the so-called closed-loop poWer control. 

The closed loop generally runs on a fast basis in order to 
adjust the transmission quality (generally represented by the 
SIR, or “Signal-to-Interference Ratio”) around a transmis 
sion quality target value (generally a SIRmrget value), by 
sending appropriate poWer control commands back to the 
transmitter. The closed loop thus sends an “up” poWer 
control command back to the transmitter When the estimated 
SIR is beloW the SIRmge, value, or a “doWn” poWer control 
command otherWise. 

The SIRmge, value is generally adjusted by a so-called 
outer loop. The outer loop generally runs on a sloWer basis 
in order to adjust the quality of service (generally repre 
sented by the BER, or “Bit Error Rate”, or the FER, or 
“Frame Error Rate”) around a quality of service target value 
(generally a BER or FER target value). 

The outer loop thus increases the SIRmge, value When an 
estimated BER or FER is above a BER or FER target value, 
or reduces it otherWise. 

Such an implementation may lead to such situations 
Where the SIRmrget value is needlessly increased, therefore 
needlessly increasing the interference level in the system. 

This may in particular be the case under such conditions 
as When the transmitter has already reached its maXimum 
transmit poWer, or When the system has become overloaded. 
In such a case the SIRmrget value is uselessly increased, 
While this cannot result in any quality improvement. This 
may not be considered as a draWback in itself, as long as 
such conditions apply, but the SIRmrget value may therefore 
reach a too high value, and, When such conditions no longer 
apply, this Will result in setting the transmit poWer at a level 
higher than necessary, therefore needlessly increasing the 
interference level in the system, until the algorithm reaches 
a correct value again. 

The outer loop is usually implemented at the receiver side 
in order to reduce adaptation delays betWeen quality mea 
surements and SIRmge, setting. HoWever, the receiver may 
not have means to knoW Why the quality of service cannot 
be maintained With the current SIRmge, value, and, as 
indicated above, may try to increase if, even though the 
current SIRmrget value cannot be reached due to netWork 
overload for instance. 

Therefore there is a need to provide a poWer control 
method avoiding such draWbacks. 

SUMMARY OF THE INVENTION 

An object of the present invention is therefore a method 
for improving performances of a mobile radiocommunica 
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2 
tion system using a poWer control loop Which controls 
poWer according to a transmission quality target value, and 
an adjustment process for adjusting said transmission quality 
target value, a method Wherein said adjustment process is 
limited, based on the thus controlled poWer reaching a 
maXimum value. 

According to another object of this invention, said limi 
tation of said adjustment process includes not increasing 
said transmission quality target value if the thus controlled 
poWer has reached a maXimum value. 

According to another object of this invention, said mobile 
radiocommunication system is of CDMA type. 

According to another object of this invention, said adjust 
ment process is an outer loop Which adjusts a quality of 
service around a quality of service target value. 

According to another object of this invention, said poWer 
control is performed in a doWnlink transmission direction of 
said mobile radiocommunication system, using a doWnlink 
poWer control loop and a doWnlink adjustment process, and 
said doWnlink adjustment process is limited, based on the 
thus controlled poWer reaching a maXimum value. 

According to another object of this invention, said poWer 
control is performed in an uplink transmission direction of 
said mobile radiocommunication system, using an uplink 
poWer control loop and an uplink adjustment process, and 
said uplink adjustment process is limited, based on the thus 
controlled poWer reaching a maXimum value. 
The present invention also has for its object a mobile 

radiocommunication system for performing such a method, 
said mobile radiocommunication system being of the type 
comprising at least one mobile station in turn comprising 
means for performing said doWnlink adjustment process, 
and a mobile radiocommunication network in turn compris 
ing at least one base station and at least one base station 
controller, and said system comprising means for limiting 
said doWnlink adjustment process, based on the controlled 
poWer of a base station transmitter reaching a maXimum 
value. 

According to another object of this invention, said limi 
tation is performed for all mobile stations connected to said 
base station. 

According to another object of this invention, said limi 
tation is performed only for those mobile stations for Which 
said base station transmitter cannot transmit the required 
poWer. 

According to another object of this invention, said limi 
tation is not performed for those mobile stations connected 
at the same time to other base stations, When the transmitter 
poWer of at least one of these other base stations does not 
reach a maXimum value. 

According to another object of this invention, a base 
station of such a system comprises: 
means for transmitting to a base station controller, infor 

mation as to a base station transmitter reaching a 
maXimum poWer value. 

According to another object of this invention, a base 
station controller of such a mobile radiocommunication 
system comprises: 
means for receiving such information from a base station, 

and for providing a corresponding limitation 
information, 

means for transmitting such limitation information to at 
least one mobile station. 

According to another object of this invention, a base 
station controller of such a mobile radiocommunication 
system comprises: 
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means for receiving power measurement reports from a 
base station, and for providing a limitation information, 
based on an information as to a base station transmitter 

reaching a maximum poWer value, deduced from such 
poWer measurement reports, 

means for transmitting such a limitation information to at 
least one mobile station. 

According to another object of this invention, a mobile 
station of such a system comprises: 

means for receiving such a limitation information from a 
base station controller, 

means for limiting said doWnlink adjustment process, 
based on such a limitation information. 

The present invention also has for its object a mobile 
rodiocommunication system for performing such a method, 
said mobile rodiocommunication system being of the type 
comprising at least one mobile station and a mobile rodio 
communication netWork in turn comprising at least one base 
station and at least one base station controller, in turn 
comprising means for performing said uplink adjustment 
process, and said system comprising means for limiting said 
uplink adjustment process, based on the controlled poWer of 
a mobile station transmitter reaching a maXimum value. 

According to another object of this invention, a mobile 
station of such a such a system comprises: 

means for transmitting to a base station controller infor 
mation as to a mobile station transmitter reaching a 
maXimum poWer value 

According to another object of this invention, a base 
station controller of such a system, comprises: 

means for receiving such information from a mobile 

station, 
means for limiting said uplink adjustment process, based 

on such an information. 

According to another object of this invention, a base 
station controller of such a system, comprises: 

means for receiving poWer measurement reports, 
means for limiting said uplink adjustment process, based 

on an information as to a mobile station transmitter 

reaching a maXimum poWer value, deduced from such 
poWer measurement reports. 

BRIEF DESCRIPTION OF THE DRAWINGS 

These and other objects of the present invention Will 
become more apparent from the folloWing description taken 
in conjunction With the accompanying draWings: 

FIG. 1 is a diagram intended to illustrate a method 
according to the invention, 

FIG. 2 is a diagram intended to illustrate the general 
architecture of the radio access netWork, or “UTRAN” 
(“UMTS Terrestrial Radio Access Network”), of UMTS, 

FIG. 3 is a diagram intended to illustrate on eXample of 
signalling Which may be used according to the invention for 
doWnlink poWer control, 

FIG. 4 is a diagram intended to illustrate an eXample of 
signalling Which may be used according to the invention for 
uplink poWer control, 

FIG. 5 is a diagram intended to illustrate an eXample of 
means Which may be used in a mobile radiocommunication 
system, to perform a method according to the present 
invention, for doWnlink poWer control, 

FIG. 6 is a diagram intended to illustrate an eXample of 
means Which may be required in a mobile radiocommuni 
cation system, to perform a method according to the present 
invention, for uplink poWer control. 
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4 
DETAILED DESCRIPTION OF THE 

INVENTION 

The present invention thus has for its object a method for 
improving performances of a mobile radiocommunication 
system using a poWer control loop Which controls poWer 
according to a transmission quality target value and an 
adjustment process for adjusting said transmission quality 
target value, a method Wherein said adjustment process is 
limited, based on the thus controlled poWer reaching a 
maXimum value. 

Such a method may be illustrated by the diagram of FIG. 
1, Where: 

1 refers to a poWer control loop, 

2 refers to said adjustment process, 
3 refers to providing an information as to the controlled 
poWer reaching a maXimum value, 

4 refers to a limitation of said adjustment process, based 
on the thus provided information. 

Generally, such a method enables to optimise 
performances, by optimising the adjustment process. 

In particular, by providing that no increase of the trans 
mission quality target value is performed if said controlled 
poWer has reached a maXimum value, this enables to avoid 
the above mentioned droWbacks 

Still in particular, by considering the current case Where 
the adjustment process is the outer loop algorithm as men 
tioned above, and the poWer control loop is the closed loop 
as mentioned above, this may be expressed by the folloWing 
algorithm: 

If Outer loop requests an increase of SIRmgn, 
If TransmitteriPoWeriSaturation=TRUE, request is 

rejected 
Else request is accepted 
Where: 
Transmitter13 POWUB Saturation is a boolean value set 

according to information provided by the transmitter 
side. 

The present invention may be applied to uplink poWer 
control, doWnlink poWer control, or both uplink and doWn 
link poWer control. 
As compared to knoWn methods, a method according to 

the invention may require additional signalling to be per 
formed. 
As an eXample, an application of the present invention to 

the UTRAN architecture of UMTS Will be disclosed in the 
folloWing. 
As recalled in FIG. 2, the current UTRAN architecture 

comprises: 
base stations, called “Node B”, Which communicate With 

mobile stations or “User Equipments” (UE) via a radio 
interface called “Uu”, 

base station controllers, called “Radio NetWork Control 
lers” or RNC, Which communicate With Nodes B via an 
interface called “lub” (each RNC controlling a plurality 
of Nodes B). 

Within this architecture, for uplink poWer control the 
closed loop poWer control is currently implemented in Node 
B, While the outer loop algorithm is currently implemented 
in RNC; for doWnlink poWer control both loops are currently 
implemented in UE. 
A method according to the invention may then require 

additional signalling to be performed, betWeen UTRAN and 
UE, in order to indicate a situation of reaching a maXimum 
poWer value at a transmitter side. In the folloWing, as 
illustrated at FIG. 3 for doWnlink poWer control, or at FIG. 
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4 for uplink power control, such signalling is de?ned 
between RNC and UE. 
As illustrated at FIG. 3, for doWnlink poWer control, a 

Node B ?rst informs a RNC about the saturation of its poWer 
ampli?er, as illustrated at 5. The RNC may then send a 
“OUTERiLOOPiCONTROL (ACTIVE)” message to all 
UEs being connected to this Node B, as illustrated at 6 for 
a given UE. For UE being in soft handover (i.e. being 
connected at the same time to other Nodes B), the PNC may 
send such a message only if all Nodes B involved in soft 
handover have indicated a saturation of their poWer ampli 
?er. The UE then sets its “TransmitteriPoWeriSaturation” 
?eld to TRUE and thus prevents any increase of SIRmg?. 
When the saturation has been resolved, Node B informs the 
RNC, as illustrated at 7. The RNC then sends a “OUTERi 
LOOPiCONTROL (RELEASE)” message to the UEs 
Which have been previously limited, as illustrated at 8 for a 
given UE. For UE in soft handover, the message is sent as 
soon as one Node B involved in soft handover has indicated 
that saturation has been resolved The UE then sets its 
“Transmitter13 P 13 Saturation” ?eld to FALSE and alloWs 
neW increase ofW‘SIRmrget. 

Alternatively, the Node B may send poWer saturation 
messages indicating the UEs for Which it cannot transmit the 
required poWer In this case, the RNC sends a imitation 
message only to the UEs Which have been indicated by the 
Node B. For UEs in soft handover, the RNC sends a 
limitation message, only if all Nodes B involved in soft 
handover have indicated that they cannot transmit the 
required poWer to the UE. 

Alternatively, the RNC may use poWer measurement 
reports sent by Node B to trigger messages toWards UEs. 
As illustrated at FIG. 4, for uplink poWer control, the UE 

sends a “POWERiMAXiREACHED” message to the 
RNC, as illustrated at 9, When its transmitter poWer eXceeds 
a given threshold. The RNC then informs the local uplink 
outer loop to prevent from increasing SIRmrget. When the 
transmitter poWer of the UE falls again beloW the threshold, 
a neW message “POWER13 MAXB RELEASE” is sent by the 
UE to the RNC, as illustrated at 9‘, Which then alloWs a neW 
increase of SIRmrg?. 

Alternatively the RNC may use poWer measurements 
reports from the UE to trigger the limitation of the outer loop 
poWer control. In this case, no additional signalling on the 
air interface is required. 

FIGS. 5 and 6 are intended to illustrate an eXample of 
means Which may be used accordingly in these different 
entities, respectively for doWnlink and uplink poWer control. 
As illustrated at FIG. 5, a Node B may thus comprise, 

besides other means Which may be classical and Which 
therefore are not mentioned here: 

means 10 for transmitting to a RNC information as to its 
transmitter poWer reaching a maXimum value. 

As illustrated at FIG. 5, a RNC may thus comprise, 
besides other means Which may be classical and Which 
therefore are not mentioned here: 

means 11 for receiving such information from a Node B, 
and for providing a corresponding limitation 
information, 

means 12 for transmitting such a limitation information to 
at least one user equipment UE (either to all user 
equipment UEs, or to some of them only, according to 
the different possibilities mentioned above) 

As illustrated at FIG. 5, a UE may thus comprise, besides 
other means Which may be classical and Which therefore are 
not mentioned here: 

means 13 for receiving such a limitation information from 

a RNC, 
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6 
means 14 for limiting said doWnlink adjustment process, 

based on such limitation information. 
As illustrated at FIG. 6, a User Equipment (UE) may thus 

comprise, besides other means Which may be classical and 
Which therefore are not mentioned here: 

means 15 for transmitting to a RNC information as to its 
transmitter reaching a maXimum value . 

A RNC may thus comprise, besides other means Which 
may be classical and Which therefore are not mentioned 
here: 
means 16 for receiving such information from a UE, 
means 17 for limiting said uplink adjustment process, 

based on such information. 
Means like 10 to 17 Work together so as to perform the 

above-disclosed method. Such means do not need to be more 
fully disclosed than by their above disclosed function, for a 
person skilled in the art. Besides, the required signalling 
may be performed according to knoWn types of signalling 
procedures in such types of systems, and therefore does not 
either require to be more fully disclosed, for a person skilled 
in the art. 
What is claimed is: 
1. A method for improving the performance of a mobile 

radiocommunication system using a poWer control loop 
Which controls transmission poWer according to a transmis 
sion quality target value and an adjustment process for 
adjusting said transmission quality target value, a method 
Wherein said adjustment process is limited, based on the thus 
controlled transmission poWer reaching a maXimum trans 
mission poWer value. 

2. Amethod according to claim 1, Wherein said limitation 
of said adjustment process includes not increasing said 
transmission quality target value if the thus controlled poWer 
has reached a maXimum value. 

3. A method according to claim 1, Wherein said mobile 
radiocommunication system is of CDMA type. 

4. A method according to claim 1, Wherein said adjust 
ment process is an outer loop Which adjusts a quality of 
service around a quality of service forget value. 

5. A method according to claim 1, Wherein said poWer 
control is performed in a doWnlink transmission direction of 
said mobile radiocommunication system, using a doWnlink 
poWer control loop and a doWnlink adjustment process, and 
Wherein said doWnlink adjustment process is limited, based 
on the thus controlled poWer reaching a maXimum value. 

6. A method according to claim 1, Wherein said poWer 
control is performed in an uplink transmission direction of 
said mobile radiocommunication system, using an uplink 
poWer control loop and on uplink adjustment process, and 
Wherein said uplink adjustment process is limited, based on 
the thus controlled poWer reaching a maXimum value. 

7. A mobile radiocommunication system for performing a 
method according to claim 5, said mobile radiocommuni 
cation system being of the type comprising at least one 
mobile station in turn comprising means for performing said 
doWnlink adjustment process, and a mobile radiocommuni 
cation netWork in turn comprising at least one base station 
and at least one base station controller, and said system 
comprising means for limiting said doWnlink adjustment 
process, based on the controlled poWer of a base station 
transmitter reaching a maXimum value. 

8. A system according to claim 7, Wherein said limitation 
is performed for all mobile stations connected to said base 
station. 

9. A system according to claim 7, Wherein said limitation 
is performed only for those mobile stations for Which said 
base station transmitter cannot transmit the required poWer. 
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10. Asystem according to claim 7, wherein said limitation 
is not performed or those mobile stations connected at the 
some time to other base stations, When the transmitter poWer 
of at least one of these other base stations does not reach a 
maximum value. 

11. Abase station of a mobile radiocommunication system 
according to claim 7, comprising: 
means for transmitting to a base station controller, infor 

mation as to a base station transmitter reaching a 
maximum poWer value. 

12. A base station controller of a mobile radiocommuni 
cation system according to claim 7, comprising: 

means for receiving information as to a base station 
transmitter reaching a maXimum poWer value, and for 
providing a corresponding limitation information, 

means for transmitting such a limitation information to at 
least one mobile station. 

13. A base station controller of a mobile radiocommuni 
cation system according to claim 7, comprising: 

means for receiving poWer measurement reports from a 
base station, and for providing a limitation information, 
based on an information as to a base station transmitter 

reaching a maXimum poWer value, deduced from such 
poWer measurement reports, 

means for transmitting such a limitation information to at 
least one mobile station. 

14. A mobile station for a mobile radiocommunication 
system according to claim 7, comprising 

means for receiving a limitation information , from a base 

station controller, 
means for limiting said doWnlink adjustment process, 

based on such a limitation information. 
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15. A mobile radiocommunication system for performing 

a method according to claim 6, said mobile radiocommuni 
cation system being of the type comprising at least one 
mobile station, and a mobile radiocommunication netWork 
in turn comprising at least one base station and at least one 

base station controller, in turn comprising means for per 
forming said uplink adjustment process, and said system 
comprising means for limiting said uplink adjustment 
process, based on the controlled poWer of a mobile station 
transmitter reaching a maXimum value. 

16. A mobile station for a system according to claim 15, 
comprising: 
means for transmitting to a base station controller infor 

mation as to a mobile station transmitter reaching a 

maXimum poWer value. 
17. A base station controller for a system according to 

claim 15, comprising: 
means for receiving information as to a mobile station 

transmitter reaching a maXimum poWer value, 

means for limiting said uplink adjustment process, based 
on such information. 

18. A base station controller for a system according to 
claim 15, comprising: 
means for receiving poWer measurement reports, 

means for limiting said uplink adjustment process, based 
on an information as to a mobile station transmitter 

reaching a maXimum poWer value, deduced from such 
poWer measurement reports. 


